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Remarks 

This Amendment h tm^in m^oxim ta ^bs non-fmal Office Action of August 1 7, 2009, 
The Office Action has been carefully reviewed, and the following -.remarks are considered 
respon s i ve thereto . 

Claims 1-18 are pending In the present application, prior to entry of this Amendment. 
Claims 6-12 and 14 18 were amended in a Preliminary Amendment fi led June 6, 2006. 
Clarifying amendments have been made in the present Amendment to independent claims 1 and 
4X0 place the claims in condition for allowance. Further clari fying amendments have also been 
made to dependent claims; 5, 10, and 1.7, primarily to make these claims consistent with 
amendtnents made to tlte independent claims. Mew eiaini; 19 has been added by this 
ATnendmsrit. No claims have been canceled by litis Amendment. 

it is submitted that no new matter is presented by this Amendment, as al l claim 
amendments and new claims are properly supported by the application as originally filed. In 
:viewQf : tht-TOei?dJiieftts?«ii&d remarks which follow, reconsideration and allowance of the 
application and claims is respectfully requested. 

The flowing sections correspond to the sections in the Office Action. 

Claim Rejections ~ 35 USX. §§ 102, 103 
In the Office Action, claims 17-18 were rejected under 35 U.S.C. § 102(b), or in the 

alternative 55 U.S.C. § 103(a). as allegedly being anticipated by or unpatentable over either 

Cimracfm, E. H: et at, "S'U-8 Thick Photoresist Processing as a Functional Material for MEMS 

Applications", or Warren (U.S. Patent Pub. No. 2002/01 15016), 

Additionally, claims 1-18 were rejected under 35 U.S.C. § 103(a) as allegedly being 

unpatentable over Mimek et at (U.S. Patent No, 6,716V56% Ohkuho et at (U.S. Patent No. 

5.1.1 8,5 18), and Zhong-geng Ling, ei at, 'Improving Patterning .-Quality of SU-8 Microstructures 

by Optimizing the Exposure Parameters"; 

In response. Applicants submit that the cited references,' whether taken alone or in 

combination, are insufficient to support cither a 35 U.S.C, § 102(b) or a 35 U.S.C. § 103(a) 

rejection of the present claims. SpeeMcally, Applicants assert that the cited references, whether 
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taken alone or in combmation, shtipJyMrid'mthystt^^^or describe the limitations of the 
present claims, as amended, Applicants' discussion of the cited references and the present 
claims is presented in detail as follows.. 

The first cited reference, Minseki generally describes an "-epoxy photoresist composition 
with improved cracking resistance." [Mim^k, Title]. Specifically, this patent describes a 
"piioioimageabie composition suitable for use as a negative photoresist." \fd. at Abstract], In 
essence, this reference is directed to the eomposiiion of a photoresist itself, and not to a process 
for producing high aspect ratio parts from a photoresist, or to the end-parts themselves. The 
reference does generally refer to conventional, lithographic process steps, but in so doing 
describes a photoresi st thickness of only 55 urn or less, a maximum exposure dose of 800 
mJ/cm 2 . and does not describe the use of filters for filtering ultraviolet: (tJV) light during 
exposure. [See id at col, §, example 41 . 

The second cited reference, Ohkubo, generally describes a "substrate for tiitomtation- 
recording media . f f0kkuba f Title (emphasis added)]. Specifically, the ■■Ohfcitha reference 
describes a "substrate which is formed of a polymer containing a specific aerylatc-hased. 
monomer as an essential component." [Ohkubo. Abstract]. Similarly to Mim£k, Ohkubo \& 
directed |q a composition or substrate itself, not to a lithographic process or parts made froih 
such a process. In feet, Ohkubo has a bso l utely nothing to do with lithographic processes using 
SU-S type photoresists, as described by the present application. 

A third cited reference, Warren, generally describes lithographic processes using SU-8 
photoresists. [See Warren, Abstract], The processes described, however, may only be 
performed on photoresists having thicknesses less than 700 urn, and at exposure closes between 
20D --1 000 mJ/cnr, [See id. at para, 12]. Additionally, ii;K v greatest aspect ratio part capable of 
being produced by the process in Warren is iki. [See id. at para. 29], Further, Warren does not 
describe the use of filters to filter but ^el^.^tdmi^jpflight during irradiation, as described by 
the present claims. 

■Another .cited reference, Canreidw, generally describes the use of SU-8 as a functional 
material. The processes described. in the Qomadie .reference .are conventi onal lithographic 
processes performed on photoresists of 50 urn or less, and do not incorporate light filters, in 
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feet, the processes described in Cotirmfi& Mm standard processes recommended by MicroChem. 
Corp., a well-known supplier of SU-8 materials,, and Me irrelevant t» the claims at issue. 

The final reference eked in the Office: Actios, Wtang-geng Ling, presents a discussion of 
exposure parameters on SU-8 niicrostraetures. Even in exploring the bounds of exposure, 
Zhong-geng Ling describes recommended total energy densities of no more than 3,000 mJ/cnr , 
Additional ly, the maximum aspect ratio claimed possibje via the processes in Zhong-geng Ling is 
25:1. and the reference does not describe the ability to filter out certain amounts- of light, during 
Irradiation- 
in stark contrast to the cited references, independent claim 1 recites a- process for 
producing high aspect ratio parts from an epoxy-type negative photoresist (e.g., SU-8 
photoresist), wherein the process comprises the steps of (i) irradiating a prebaked masked 
epOXy-type negative photoresist on a substrate 'with light at a total energy density of from fSdlOQ 
t o 35.000 mlf^nr , wherein no more than 15% of the energy density i s contributed by light having 
:.s wavele ngth; of 40inm or les s; fil) post-baking the exposed photoresist at elevated temperature; 
and (iii) deveibpihg the exposed photoresist in a solvent, whereby a high aspect ratio part is 
produced. Additionally, independent claim 4 recites a process tor producing high aspect ratio 
parts from an epoxy-type negative photoresist, comprising the steps of; (t) irradiating a prebaked 
masked epoxy-type negative photoresist on a substrate with a high pressure mercury lamp that 
emits ultraviolet (U V) light, wherein at least 20% of the UV light emitted from the mercury lamp 
havin g a wav elength of 365nm is filtered ou t; (ii) post-baking the exposed photoresist at elevated 
temperature; and (iii) developing the exposed photoresist in a solvent, 

As mentioned previously, Applicants submit that the cited references, whether taken 
alone or in combination, simply fail to teach, suggest, or describe the limitations of the present 
claims, as amended. Specifically, none of the cited references teach or disclose u se of ti iters to 
filter oat certain am ounts or le vels of light durinKirradia tion, as desc ribed by the present claims . 
For example, independent claim I recites the limitation of ho more than 15% of the energy 
density is contributed by light haying a wavelength of 400nrn or less. Additionally, independent 
claim 4 recites at least 20% of the UV Hght emitted from the mercury lamp having a wavelength 
of 365nm is filtered out. Simply stated, none of the references cited in the Office Action teach. 
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describe, or even suggest this filtering mnction&lity, Accordingly, based on this point alone, 
Applicants submit that the 35 U.S.C, § 102(b) and 3S llS.C. § lOSpQ rejections of the claims 
should be withdrawn. 

However, the Office Action asserts that iV 0]t would be obvious to filter out the 
wavelength thai is not useful in the polymerization process," [Office Action, p, 4], Applicants: 
respectfully traverse this assertion, as well as the i5 U.S.C. § 103(a) rejection of the claims, as 
the Office Action fails to provide a clear articulation of die reasons why the Examiner contends 
that the claimed invention would have been obvious, at the time the invention was made, to a 
person having ordinary skill in the art. As stated in MPEP § 2141, the Supreme Court in KSR v, 
Teteftm asserted that thai the analysis supporting a rejection under 35 U.S.C. § 103(a) " should be 
made ex piicif ' bv the Examiner, and MPEP 2W:StaMs : that the Examiner must present "a 
:gO|iy|n cing line of reasoning supporting a re jection. " [citing KSR IniematiMal OB. % l y e!00X 

Inc., 550 U.S. , 127 S. Ct. 1727 (2007) (emphasis added}]. Moreover, the Court in KSR 

Stated that .rejections: on obviousness -' catinot be sustain ed bv mere conclusorv jst ateiiteMg; 

P jnsteadi there must be some articulated reasoni ng with some rational, under pinning to support: 

the legal conclusion of obviousness." {KSR at 1 396 (emphasis added)]. 

Here, the Office Action states that "the percent of at least 20% of the UV light emitted 
MM.ihe:--fi«5^ur^-I'amp having at least a wavelength of 365 ran is filtered out presented in claim 
4 would have been obvious to the worker of ordinary skill in the art since the wavelength 
produced by mercury lamp produces generate wavelength encompasses the scope of wavelength 
repMning in the spectrum." [Office Action, p.4J. Aside from the fact that this statement makes 
no sense in context, the Office Action provides absohuelv no au tho rity, supp o rt, or rational 
underpinni ng indicating why it would be obvious to filter out certain amounts of light at certain 
wavelengths, as claimed. As recited in the as-filed application, the Applicants "discovered that 
high aspect ratio structures could only be obtained by filtering out a portion of the light below 
400 nm," and that ki [t]Ilis was unexpected since 365 nm light is generally recommended by SU-8 
suppliers . . . as the optimum wavelength for exposure . [Speeificatiom p. 3 ]. Again, 
Applicants respectful ly assert that no support or rational underpinning has been provided 
showing why it would have been obvious f© filter out certain portions of light at certain 
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wavelengths. Additionally, Applicants point put that #hpugkclaim 4 was discussed, the Office 
Action .tailed to address the element from claim 1 reciting that bo more than 15% of the energy 
density is contributed by light ha ving a wavelength of 400nm or less. For at least these reasons. 
Applicants ..respectfully traverse the assertions made in the Office Action regarding the 
obviousness of these claims. 

Further, Applicants assert that none of the cited references, whether taken alone or in 
combination, teach, suggest* or describe irradiating a prebaked masked epoxy-type negative 
photoresist on. a substrate with light at a total energy density of from I K .000 to 35,000 mi/cnl" . as 
described by independent claim L For example, and as mentioned previously, the maximum 
energy deh^ty discussed in Mimek is 800 mJ/em 2 . Further, Wdtf&n only describes a range of 
200 to 1:0.00: mj/qm 2 , Zhorig-geng Lmg describes a maximum dose of 3000 m'J/eiu 2 , -,and 
€knmc:li& describes illumination of 16 mW/cm*. All of these energy densities are much lower 
than the range claimed in the present claims* 

Applicants concede thai Qhkuto describes polymerization from a mercury lamp 
producing a total light quantity of 1.0 to 200 J/cm^ which encompasses the range in the present 
claims. However, Applicants submit that this polymerization is not performed ph a prebaked 
masked epoxy-type negative photoresist, much less a photoresist of any kind, and, further, that 
there is no teaching, suggestion, or motivation to combine this Qhkuho reference with the other, 
cited references. As. mentioned, Ohkubo relates to a "substrate for information-recording 
media." [Ohkubo, col. 1, lines 7*4; Title]. Specificaliy, the substrate described in Ohkubo is a 
-polymer containing a specific acrylate-based monomer as an essential component." [Id at 
Abstracfj, Examples of such a substrate are believed to be compact discs (CDs), digital video 
discs ( DVDs), and the like. This type of substrate is totally unrelated to SXJ -8 processing, 
photoresists, and the like, such that the irradiation; parameters described in Ohkubo are irrelevant 
and unusable for epoxy-type negative photoresists, as described by the present claims. Simply 
put, there is no teaching or suggestion anywhere in the Ohkitbo reference that would lead one 
skilled in the art to combine it with any of the other, cited refcrcnees. 

Additionally, Applicants pomi out that the claimed lithographic processes enable 
processing of high-thkkness photoresists (e.g., 0.701 mm to 1 .5 mm) to produce high aspect 


Dqctiffit'nt No.: 266S21K 


Appl. No. 10/582,(133 
Response to Non-Ftnal Office Actios 
Attorney Docket No.: 22123-71925 
Page 1& of t l 

ratio parts (e.g., 10: !. or even 40:1, or greater), as described in claims 10, 17, 19, etc.,. as 
amended. None of the cited references describe lithograpMepmcesses capable of performing 
such functionality on photoresists of such thickness to produce such high aspect ratio parts. 
Additionally, Applicants note that none of the cited; references teach, and the Office Action did 
not ad dress, the concepts df 'moItiple. : ^@sure::Ji1:teiing (e;g. s tlepettdejrt claims 3, 12, and 13), 
miil ti -step post-bake procedures (e.g., dependent claim 12). and others. Because at l east these 
claim elements are not taught or described in Mmsek. Ohkuho.-Connta'ie, Warren, or Zhong- 
gmg Ungi 0* any other known reference, whether taken alone or in Combination, Applicants 
respectmily request that the 35 U.S.C. §§ 102(b), 103(a) rejection of claims 1-18 be withdrawn. 

For the sake of brevity, not every claim or claim element and their associated rejections 
have been discussed. However, Applicants do not acquiesce in any of the Examiner's assertions 
and comparisons regarding the cited references and the present claims, regardless of whether 
they have been specifically addressed in this Amendment. 

Additionally, although not dependent claims were specifically discussed, because the 
dependent claims in the application merely provide additional elements or limitations to the 
independent Claims from which they depend, they should also be allowable, on their own merits 
as pro vidmg unique additional functionality, and separately under the doctrine of In mFim, 5 
U,S.F.<|i2d 1597 (Fed. Cir. 1988), which stands for the proposition that if an independent claim 
is patentable, a dependent claim should also be patentable as it. provides further limitations; to the 
independent claim from which it depends. 

Accordingly, it Is believed that the foregoing amendments and arguments have addressed 
all of the claim rejections in the Office Action, and have thus placed all pending claims in 
condition for allowance. Such allowance is earnestly and respectfully solicited. 

* * * * * 
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Conclusion 

Far the foregoing reasons, tfb ^ettotttgd'Ml : Mi-M^r»S-^e believed novel, nonobvioiis, 
fully supported, and should be patentable in view of the art of record. The foregoing is 
submitted as a full and complete response to the non-final Office Action mailed August 1 7, 
2009, and is believed to place all . cl^imsi»#e ; ^.pliiajtp in condition for allowance, 
Accordingly, it is respectfully submitted that this application be allowed and that a Notice of 
Allowance be issued. If the Examiner believes that a telephone conference with the Applicants' 
attorneys would be advantageous to the disposition of this case then the Examiner is encouraged 
to telephone the undersigned at 404-233-7000. 

Additionally, please note that the current Amendment includes 1 9 total claims and .2, 
Because Applicants previously paid for 20 total claims and 3 independent claims, no additional 
claims fees are believed due at this time:. 


Respectfully submitted, 
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